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57 ABSTRACT 
A document processing system for processing docu 
ments by using structured keywords comprises an out 
put system and a receiver system. The output system 
includes a first storage for storing a structured keyword 
dictionary containing structured keywords among 
which relations are systematically structured, and link 
age unit providing linkage information for establishing 
correspondences between constituent parts of an input 
document and corresponding ones of the keywords. 
The receiver system is coupled to the output system and 
includes a second storage for storing structured key 
words among which relations are systematically struc 
tured, and retrieving unit having inputs supplied with 
the document and the linkage information for retrieving 
the document to thereby form data of a predetermined 
edition format by using the structured keyword read 
out from the second storage. Data transfer between the 
output system and the receiver systems can be per 
formed either on-line or off-line. 

15 Claims, 17 Drawing Sheets 
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1. 

INFORMATION PROCESSING SYSTEMAND 
METHOD FOR PROCESSING DOCUMENT BY 

USING STRUCTURED KEYWORDS 

BACKGROUND OF THE INVENTION 
The present invention relates to information process 

ing method and system for automatically collecting 
desired information from a large amount of information. 
As an information processing system for acquisition 

of information, there is heretofore known an informa 
tion retrieval system which is so arranged as to make 
access to a database or a knowledge base in which infor 
mation has previously been stored or accumulated, as is 
described in JP-A-60-140443. 

Further, as the methods for retrieval of information, 
there are known a method in which the user designates 
items for retrieval in accordance with items of a table 
constituting a part of a database on the basis of informa 
tion concerning a data storage structure adopted in the 
database and a method of simplifying designation of the 
items for retrieval by resorting to an associative re 
trieval and a synonym processing. Besides, there has 
already been proposed a method according to which 
documents added with keywords are stored as they are 
for allowing extraction of document constituent parts 
for which coincidence is found with the keywords and 
a method according to which a stored document is 
retrieved when the keywords available for the retrieval 
coincide with synonyms detected from all the texts of 
that document. 
The first mentioned prior art method is however 

disadvantageous in that information other than the pre 
determined table items can not be processed because of 
the tabular structure of the database. If the number of 
table items is increased in an effort to cope with the 
above problem, then the structure of the database be 
comes complicated, involving difficulty in maintenance 
and management thereof. 

In the case of the document retrieving methods in 
which keywords are used for retrieval, the requisite 
information as wanted by the user can be obtained only 
when the user having read the extracted document part 
can understand the content thereof. As a consequence, 
when information is to be collected for a specific item 
or matter from many documents, the burden to be borne 
by the user will increase significantly, giving rise to a 
problem. 

SUMMARY OF THE INVENTON 

It is therefore an object of the present invention to 
provide an information processing system which is ca 
pable of automatically collecting necessary or de 
manded information from a large amount of stored 
information. 

It is another object of the present invention to pro 
vide an information processing system which is substan 
tially immune to the shortcomings of the prior art 
method, such as difficulty in maintenance and manage 
ment, and the serious burden imposed on the user and 
others upon automatic collection of information. 
A further object of the invention is to provide a data 

base retrieving method and system capable of collecting 
automatically those data which meet the demand of the 
user by allowing extraction of the content of a docu 
ment having meaning implied by keywords as desig 
nated. 
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2 
In view of the above and other objects which will be 

apparent as description proceeds, there is provided 
according to an aspect of the present invention an infor 
mation processing system comprising a combination of 
a sender system and a receiver system, wherein the 
sender system includes a structured keyword dictionary 
containing keywords among which relations are sys 
tematically structured, a unit for adding linkage infor 
mation to constituent parts of a document as inputted 
which bear respective relations to the keywords se 
lected from the structured keyword dictionary and a 
unit for sending out retrieval information containing the 
structured keywords, the linkage information and the 
document data added with the linkage information, 
while the receiver system includes a retrieving unit 
responsive to reception of the retrieval information 
from the sender system for retrieving the document 
data by using the linkage information and the structured 
keywords. 
The structured keyword mentioned above may be 

implemented on a knowledge domain basis so as to have 
at least one of the links including a link to a keyword 
representing a higher rank concept, a link to a keyword 
representing a lower rank keyword and a link to a key 
word representing a synonym, as is illustrated in FIGS. 
2 and 3 of the accompanying drawings. 
Correspondence between the keyword selected from 

the structured keywords and the corresponding constit 
uent part of the document should be established in light 
of the structure of the structured keywords such that a 
keyword of concern representing an upper rank con 
cept of the semantic content of a constituent part of the 
document is linked to that document part which thus 
represents the lower rank concept of the keyword of 
concern, as will be elucidated later on by reference to 
FIG. 5. 

Further, the retrieving unit for retrieving the docu 
ment data with the aid of retrieval information and the 
structured keywords may be composed of a functional 
part for designating a keyword needed for the retrieval 
by consulting the structured keyword dictionary, a 
storage for storing the structured keywords, a retriev 
ing unit for retrieving document data by using the struc 
tured keywords stored in the storage and the retrieval 
information, and a second storage for storing the result 
of the retrieval. 

In this conjunction, the second storage for storing the 
result of the retrieval may preferably be imparted with 
a function for editing the data resulting from the re 
trieval in accordance with a designated or inputted 
format for editing and storing the result of editing so 
that automatic editing of the document data as retrieved 
can be performed. 

For retrieving the document data with the aid of 
retrieval information and the structured keyword desig 
nated and stored for the retrieval, the constituent part of 
the document representing the lower rank concept of 
that keyword should preferably be extracted by using 
the linkage information. 
The retrieval information (i.e. information for re 

trieval) may preferably include in addition to at least the 
structured keyword, the linkage information for indi 
cating correspondence between the structure keyword 
and a corresponding constituent part of the document 
and document data added with the linkage information 
as described above, at least one of information resulting 
from copying or extraction of a constituent part of the 
document corresponding to the structured keyword, 
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document part location designating linkage information 
indicating the position or location of that constituent 
part in the document or identification information for 
identifying an original document to which the docu 
ment part belongs. In that case, the editing can corre 
spondingly be simplified while facilitating confirmation 
and correction of the document data to another advan 
tage. 

Besides, the retrieval information supplied to the 
receiver system from the sender system may be trans 
mitted through a communication network, as illustrated 
in FIG. 1. 

Alternatively, the retrieval information to be trans 
ferred as the output/input information may include at 
least information capable of being written in an informa 
tion carrying medium and read therefrom, as in the case 
of an embodiment of the invention shown in FIG. 9. 
According to another aspect of the invention, there is 

further proposed for achieving the previously men 
tioned objects an information processing method, 
wherein a process for establishing correspondences 
between the structured keywords and corresponding 
document data includes an input procedure for allowing 
a user to input a keyword representing subject matter of 
a document, a procedure for extracting a keyword 
through matching processing of the keywords con 
tained in a structured keyword dictionary with the 
document data, a linkage forming procedure for form 
ing a link to a candidate for constituent parts (descrip 
tion) in the document which corresponds to the key 
word through syntax analysis (parsing) of the document 
data and a procedure for allowing the user to confirm 
the validity of the formed link or correct the link, as will 
hereinafter be described in detail by reference to FIG. 4. 
According to another aspect of the invention, there is 

provided an information processing method in which a 
process of collecting document data through retrieval 
for editing includes an editing format designating proce 
dure, a procedure for designating items to be retrieved, 
conditions for the retrieval and the structured keywords 
and a data collecting procedure, 
wherein the editing format designating procedure 

includes a procedure for inputting an editing format and 
items to be retrieved and a procedure for designating 
fields for the conditions and the items for retrieval, 

the procedure for designating the items to be re 
trieved, the condition for retrieval and the structured 
keyword includes a procedure for designating the re 
trieval condition to be entered in the retrieval condition 
designating field of the editing format and a procedure 
for designating the retrieval items to be entered in the 
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retrieval item designating field of the editing format, 
and 

the data collecting procedure includes a retrieval 
procedure for performing in response to the input of the 
retrieval information a matching processing between 
the structured keyword of the retrieval information and 
that of the retrieval condition, and a data editing proce 
dure for editing the document data in accordance with 
the editing format, wherein the data editing procedure 
includes a matching processing procedure for perform 
ing a matching processing between the structured key 
word of the item for retrieval and that of the retrieval 
information, a document part extracting procedure for 
extracting a constituent part of document correspond 
ing to the keyword by using document-keyword link 
age information (i.e. linkage information for interlinking 
a document part and a keyword) contained in the re 

55 

65 

4. 
trieval information, and a storing procedure for storing 
the document part corresponding to the keyword in the 
retrieval item designating field in accordance with the 
editing format. 
The keywords used for the retrieval of information 

according to the present invention are conformed to the 
structured keyword dictionary in which the relations 
between or among the keywords are systematically 
structured on a knowledge-domain basis (i.e. in each 
domain of knowledge), wherein those keywords linked 
together in a standardized semantic relationships, such 
as the relationship among concepts of higher and lower 
ranks, are used in the respective relevant knowledge 
domain. Accordingly, there arises scarce differences of 
individuals in understanding the keywords because the 
semantic relations between the keywords are easy to 
understand distinctively. 

In conjunction with establishment of correspon 
dences between the the constituent parts of a document 
and the structured keyword, it is noted that those con 
stituent parts of the document which should semianti 
cally belong to a same keyword may assume various 
meanings. Under the circumstances, it is taught accord 
ing to the invention to previously establish correspon 
dences between the keywords selected from the struc 
tured keyword dictionary and the constituent parts of 
the document by using the linkage information. Conse 
quently, according to the invention, the user can get rid 
of trouble of handling unnecessarily lots of data for the 
retrieval. Furthermore, difficulty in maintenance and 
management can significantly be mitigated by virtue of 
establishment of correspondences between the key 
words and the constituent parts of the document as well 
as owing to utilization of the standardized structured 
keyword dictionary as a basis. 
As will be seen from the foregoing, because the link 

age information for establishing correspondences be 
tween the keywords and the constituent parts of a docu 
ment which semantically correspond to the above key 
words are added to the constituent parts of a document, 
there can easily be extracted the constituent parts of the 
document, such as words, phrases/clauses and sen 
tences which semantically correspond to the keywords 
designated by the user for the item for which he or she 
wants to acquire information. 

Additionally, by storing internally of the information 
processing system the keywords designated by the user 
for the item for which information is to be acquired, 
extracting the constituent parts of the document corre 
sponding semantically to the designated keywords from 
those documents supplied by way of an information 
network or other various media and storing the ex 
tracted document constituent parts, there can be real 
ized an automatic data collection. 
By designating the editing format for editing the data 

collected, the data desired by the user can be progres 
sively and increasingly stored and accumulated. By way 
of example, as the editing format, a table framework 
may be provided, whereon the keywords may be desig 
nated at locations corresponding to the items of the 
table. When fresh document data are supplied to the 
information processing system according to the inven 
tion, the document constituent parts corresponding 
semantically to the individual keywords mentioned 
above can be extracted by using the linkage information 
and then can be written in the table at corresponding 
columns. By repeating this procedure, the table can be 
autonomously and increasingly expanded. 
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Finally, by attaching to the extracted document con 
stituent parts the linkage information indicating the 
locations in a document from which the constituent 
parts have been extracted or by attaching the identifica 
tion number of the document to which the extracted 
document constituent parts have belonged, the user can 
straightforwardly read out the relevant parts of the 
document and easily confirm whether or not the corre 
spondences between the keywords and the document 
parts are correct, whereon an error, if any, can be cor 
rected. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a functional block diagram showing a docu 

ment processing system according to an embodiment of 15 
the invention; 

FIG. 2 is a view for illustrating an example of a struc 
ture of a structured keyword employed according to 
the teaching of the invention; 

FIG. 3 is a view for illustrating, by way of example 
only, linkages among structured keywords; 
FIGS. 4A to 4I are flow charts for illustrating exem 

plary procedures involved in operation of the document 
processing carried out by the system shown in FIG. 1; 

FIGS. 5A to 5D and FIGS. 6 to 8 are views for illus 
trating, by way of example, in what manner a document 
is processed according to an embodiment of the inven 
tion by using the system shown in FIG. 1; 
FIGS. 9A and 9B and FIG. O. are functional block 

diagrams showing document processing systems ac 
cording to further embodiments of the invention, re 
spectively; 

FIG. 11 and FIGS. 12A and 12B are views for illus 
trating, by way of example only, operations of the docu 
ment processing systems according to the further em 
bodiments of the invention; and 

FIG. 13 is a functional block diagram showing yet 
another embodiment of the document processing sys 
tem according to the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Now, the present invention will be described in detail 
in conjunction with preferred or exemplary embodi 
ments thereof by reference to the accompanying draw 
1ngs. 

FIG. 1 shows in a functional block diagram a general 
arrangement of a document processing system accord 
ing to a first embodiment of the invention. In this figure, 
a reference numeral 200 denotes generally an informa 
tion sender system adapted to generate retrieval infor 
mation (i.e. information for retrieval) to be transmitted 
through a communication network 500 to an informa 
tion receiver system which is generally denoted by a 
numeral 201 and arranged to perform processing for 
retrieval and editing by utilizing the retrieval informa 
tion as supplied. Thus, it can be said that the document 
processing system illustrated in FIG. 1 is implemented 
in the form of a retrieval information transmission/- 
reception system, so to say. In the information sender 
system 200, a reference numeral 1 designates a docu 
ment data storage, and a numeral 2 denotes a keyword 
dictionary storage. Any given one of the keywords 
contained in the keyword dictionary 2 is so structured 
as to have at least one link, including a link leading to a 
keyword representing an upper rank concept of the 
given keyword, a link to a keyword representing a 
lower rank concept and a link to a keyword having 
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6 
semantically same meaning (i.e. synonym) as the given 
keyword on the basis of the field or domain of the 
knowledge to which the given keyword belongs (i.e. on 
a knowledge-domain basis), as is illustrated in FIG. 2. 
Thus, the keyword dictionary 2 may be termed as a 
structured keyword dictionary containing keywords 
which are systematically structured by means of inter 
keyword linkages or relations established as mentioned 
above. This dictionary 2 will hereinafter be termed the 
structured keyword dictionary, while the keywords 
related to one another by the links will be referred to as 
the structured keywords. Turning back to FIG. 1, a 
reference numeral 3 denotes a unit for selecting from 
the structured keyword dictionary 2 the structured 
keywords in the domain to which the subject matter of 
a given document contained in the document data stor 
age 1 relates, for the purpose of adding to the selected 
document the structured keywords and linkage infor 
mation which is required for establishing correspon 
dence between the structured keywords and relevant 
constituent parts of the selected document. A numeral 
31 denotes a user interface for actually establishing the 
correspondences between the structured keywords and 
the constituent parts of the document in accordance 
with the output information of the unit 3. Further, a 
retrieval information storage unit generally denoted by 
10 serves for storing the retrieval information and in 
cludes a buffer storage 12 for storing the structured 
keywords (also designated by 12) as selected, a buffer 11 
for storing the link-affixed document data (11) added 
with the information of the linkages between the con 
stituent parts of the document and the structured key 
words (hereinafter simply referred to as the document 
keyword linkage information), and a buffer 13 for stor 
ing the document-keyword linkage information (13) 
itself. A reference numeral 21 denotes an interface 
through which the retrieval information 10 is sent out 
onto the communication network 500. 

In the information receiver system 201 which can be 
connected to the information sender system 200, a refer 
ence numeral 121 denotes a communication interface 
through which the retrieval information described 
above is received, and a numeral 110 denotes a storage 
unit for storing the retrieval information as received. 
This storage unit 110 also includes a buffer 112 for stor 
ing the structured keywords (also designated by 112), a 
buffer 111 for storing the link-affixed document data 
(111) and a buffer 113 for storing the document 
keyword linkage information, as in the case of the stor 
age unit 10 incorporated in the information sender sys 
tem 200. At least one receiver system connected to the 
sender systems can receive the retrieval information 10 
sent out onto the communication network 500 through 
the communication interface 121, whereon the retrieval 
information 10 received is stored in the storage unit 110 
correspondingly. 
The user who wants to receive some information can 

designate with the aid of a retrieval item/condition/- 
structured keyword designating unit 102 the items for 
the information to be acquired, the condition for re 
trieval, such as a scope or coverage of the retrieval, and 
relevant structured keywords, whereon these desig 
nated data are stored in a buffer storage 103. In the 
information receiver system 201 a reference numeral 
10i designates a structured keyword dictionary which 
has same contents as those of the structured keyword 
dictionary 2 incorporated in the information sender 
system 200. Further, the user demanding information 
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can designate through the user interface 131 a format 
for editing of information or data (hereinafter also re 
ferred to as the editing format) with the aid of an editing 
format designating unit 104, the designated editing for 
mat being then stored in an editing format buffer 105. A 
reference numeral 141 denotes a retrieving unit for 
searching coincidences between the structured key 
words 112 of the received retrieval information stored 
in the buffer 112 and the data for retrieval designated by 
the user and stored in the item/condition/structured 
keyword storage 103 to thereby extract, upon detection 
of the coincidence, those constituent parts of the docu 
ment having the meanings or contents semantically 
corresponding to the structured keywords for which 
the abovementioned coincidence has been detected, by 
making use of the aforementioned document-keyword 
linkage information 113. Further, a reference numeral 
142 denotes an editing unit for editing the constituent 
parts of the document in conformance with the editing 
format 105. The collected data resulting from the edit 
ing are then stored in a collected data storage 150. The 
user can utilize the data stored in the storage 150 
through the medium of the user interface 131. 

In the description which follows, it is assumed, by 
way of example only, that a user of the receiver system 
1 creates a comparison or collation table in connection 
with publication of a new model (product) of a micro 
processor. 
FIG. 3 shows, by way of example, a series of system 

atically structured keywords. Since the knowledge do 
main of concern is definitly limited to the field of the 
microprocessor engineering, there can be created such a 
systematic keyword structure as illustrated in this fig 
ure. Referring to the figure, a keyword "performance' 
is associated with a keyword "microprocessor' of a 
higher rank concept and keywords "operation perfor 
mance (in MIPS)", "clock frequency (in MHz)' and 
"power consumption (W)” of lower rank concepts rela 
tive to the keyword "performance'. In another exem 
plary case where the higher rank keyword of "perfor 
mance' is "internal combustion engine', corresponding 
lower rank keywords will have to be "horsepower', 
"fuel cost', etc. By using the keyword structure such as 
illustrated in FIG. 3, the meanings of the keywords can 
be much clarified. 

Next, description will be directed to operation of the 
document-keyword linkage affixing unit 3 (FIG. 1) for 
attaching or affixing the linkage information to the con 
stituent parts of a document which have the meanings 
or contents semantically corresponding to the struc 
tured keywords. FIG. 4A is a flow chart for illustrating 
a procedure involved in the operation of the unit 3, i.e. 
a method of adding the linkage information for retrieval 
to the document data, and FIGS 5A to 5D are views 
showing a concrete example which will aid in under 
standing the procedure or method shown in FIG. 4A. 
More specifically, FIG. 5A shows a concrete exam 

ple of a document concerning the publication of a new 
model of microprocessor. By reference to this figure, 
description will be made of how the linkage information 
indicated by underlined numerals are added to the con 
stituent parts of the illustrated document by using the 
structured keywords through the procedure shown in 
FIG. 4A. At the beginning, it is assumed that at a step 
401 shown in FIG. 4A, the user of the information 
sender system 200 inputs through the user interface 31 
the keywords "microprocessor" and "development” 
which are related to the subject matter of the document. 
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8 
In response to this input, the document-keyword link 
age affixing unit 3 shown in FIG. 1 operates to extract 
appropriate or relevant keywords from those contained 
in the structured keyword dictionary 2 through a 
matching processing at a step 402 shown in FIG. 4A by 
consulting a keyword structure for "microprocessor' 
such as illustrated in FIG. 3. Referring to FIG. 5A 
along with FIG.3, it will readily be seen that a keyword 
"company A', for example, has "manufacturer name' 
as the keyword of higher rank concept. Similarly, a 
keyword “1.3 plm” will have "semiconductor technol 
ogy' and "the generation' as the keywords of higher 
rank concepts, while "CMOS" has "semiconductor 
technology” and "process' as keywords of higher rank 
concepts. In the case of the example illustrated in FIG. 
3, such keywords as "operation performance (MIPS)" 
and "clock frequency (MHz)" are so defined that they 
can be associated with corresponding numerical quanti 
ties given in "MIPS" and "MHz", respectively. This 
can be realized by regarding the parenthesized expres 
sions as parameters. Accordingly, when these keywords 
are extracted as a result of the matching processing at 
the step 402 shown in FIG. 4A, the document-keyword 
linkage affixing unit 3 shown in FIG. 1 operates to form 
a linkage to a corresponding numerical quantity 
through a syntax analysis processing step 404 shown in 
FIG. 4A, as is exemplified by linkage information 15 
added to "10MIPS". Incidentally, in FIG. 4A, paren 
thesized labels"(user)' attached to the processing steps 
indicate that the associated procedures or processings 
are to be performed by the user, while labels"(system)" 
indicate that the corresponding processings are exe 
cuted by the system and a label "(cooperation of user 
and system)' indicates that the corresponding proce 
dure is to be carried out through cooperation or interac 
tion of the user and the system. (Same holds true in 
FIGS. 4B et seq.) In the case of the document exempli 
fied in FIG. 5A, it is assumed that the keyword ex 
tracted through the matching processing 402 is "opera 
tion performance". In this case, it will be noted from the 
above that a constituent part of the document for which 
correspondence is to be established by affixing linkage 
information by using the keyword "operation perfor 
mance (MIPS)” is "10MIPS", as indicated by the link 
age information "15" in FIG. 5A. Subsequently, the 
user may make a decision at a step 405 by visually ob 
serving a display screen (not shown) incorporated in the 
user interface 31 as to whether or not the link formed as 
a result of the syntax analysis or parsing is correct, 
whereon the linkage information can be corrected, if it 
is found incorrect. In case too many keywords are ex 
tracted through the matching processing, selection of 
the keywords may be performed by the user through 
the user interface 31, as shown at a step 403 in FIG. 4A. 
Now, at a step 406 in FIG. 4A, the user of the sender 

system decides whether the number of the keywords 
extracted at the step 402 is sufficient. When it is sus 
pected that the keywords necessary for the retrieval of 
information as demanded by the user of the receiver 
system is insufficient, then additional appropriate key 
words may manually be designated by the user at a step 
407. To this end, a back-up mechanism for presenting to 
the user the keywords to be desirably added may be 
incorporated in the system. Parenthetically, it goes 
without saying that the keywords designated manually 
have to conform to the structured keyword dictionary. 
A user supporting system for this purpose may be incor 
porated in the user interface 31 in a manner known per 
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se. Through the procedure described above, the user 
can also establish a link between a keyword "chip 
name" and a constituent part of the document "A4054' 
with the aid of linkage information "21", as shown in 
FIG. S.C. 

In the above description made by reference to FIG. 3, 
the matching processing related to the synonym has 
been omitted for simplification and clarification of de 
scription. It should however be understood that 
through the synonym-based matching, correspondence 
may be established between, for example, "this time" 
shown in FIG. 5A and "date' shown in FIG. 3. In that 
case, however, difficulty will be encountered in form 
ing a link between "this time' and "date', because the 
former is an indefinite expression and indicates no spe 
cific date. Such difficulty can be overcome by addition 
ally inputting to the document shown in FIG. 5A a 
document constituent part 55 such as "May, '87" indi 
cating semantically the keyword "this time' by consult 
ing other information while the keyword "date of publi 
cation (month, year)” which is a lower rank concept of 
"date' may be selected as the counterpart keyword, as 
indicated at the step 405 in FIG. 4A. Subsequently, a 
link can be formed by affixing the linkage information 
"31". At this juncture, it should further be mentioned 
that this link may be so formed that the document con 
stituent part "55" added to the document represents 
explicitly an annotation of "this time" by affixing " 
31'. 
Although the linkage information for establishing 

correspondence between the constituent parts of a doc 
ument and the structured keywords are given in terms 
of corresponding underlined figures or numerals in the 
case of the example illustrated in FIG. 5, it should be 
understood that pointers or other interrelating indexes 
may rationally be utilized in place of the underlined 
numerals. 
Now, turning back to FIG. 1, the user of the receiver 

system 201 can designate the format for editing by using 
the editing format designating function or unit 104 and 
then designate the items and conditions for retrieval as 
well as the structured keywords by utilizing the retrie 
val-oriented item/condition/structured keyword desig 
nating unit 102 shown in FIG. 1, which will be de 
scribed below in detail. 
FIGS. 4B to 4 are views for illustrating procedures 

for collecting data through retrieval and editing in 
which FIG. 4B is a flow chart showing generally the 
data collecting procedures (including procedures 4000 
to 8000) as involved, FIG. 4C is a flow chart showing in 
detail the procedure 4000 including processings 4100, 
4200 and so forth, FIGS. 4D and 4E are flow charts 
showing in further detail the processings 4100 and 4200, 
respectively. Further, FIGS. 4F to 4 are views for 
illustrating in further detail the individual processings 
similarly to FIGS. 4D and 4E. 
FIG. 6 shows, by way of example only, a format for 

editing together with the corresponding items and con 
dition for retrieval. 
At first, the user of the receiver system designates 

through the user interface 131 the format for editing as 
well as the items and condition for retrieval and the 
structured keywords at steps 4100 and 4200, respec 
tively, in a data collection preparatory procedure 4000, 
as shown in detail in FIGS. 4B and 4C. The editing 
format in the case of the illustrated embodiment is in the 
form of a table of such a configuration as shown in FIG. 
6. Next, referring to FIG. 4D, the user inputs data for 

10 
designating a frame structure of the table at a step 4110 
and subsequently inputs header items of the table at a 
step 4120. In response thereto, the system sets up the 
fields for allowing designation of the items and the 
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condition for retrieval in correspondence with the indi 
vidual columns of the table at a step 4130 (FIG. 4D). 
Incidentally, the table preparation mentioned above can 
easily be realized as in the case of a table calculation 
system by using a spread sheet or the like means known 
heretofore. In FIG. 6, a reference symbol aO denotes a 
field for allowing designation of the condition for re 
trieval, while symbols all to a denote the fields for 
designation of the items for retrieval which correspond 
to the header items, respectively. FIG. 7 shows exam 
ples of descriptions to be entered in the fields all to ad. In 
this conjunction, referring to FIG. 4E at a step 4220, the 
user can designate the correct keywords under interac 
tive aid of the user interface 131 while consulting the 
structured keyboard dictionary 101 (FIG. 1). In that 
case, the condition 701 for retrieval (FIG. 7) is first 
designated through a procedure shown at a step 4210 in 
FIG. 4E. In this procedure 4210, the condition for re 
trieval is established through interaction between the 
user and the system, as shown in FIG. 4F at steps 4211 
to 4219. In the case of the illustrated example, the condi 
tion for ANDing "microprocessor' and "publication of 
new model' shown in FIG. 7 at 702 is designated or 
inputted. In response to this input, a structure of the 
keywords related to the microprocessor and contained 
in the structured keyword dictionary 101 (FIG. 1) is 
presented to the user through the user interface (131), 
whereon designations of the keywords are interactively 
performed in conformance with the keyword structure 
as presented (step 4221 to 4223). In FIG. 7, a symbol "?" 
represents the inter-keyword link. 
Through the procedures based on the presented key 

word structure, the date (month, year) of the publica 
tion is determined by retrieving the interlinked key 
words 703 to 705 in response to an input command 
"retrieve', whereon a numerical value representing the 
date as determined is placed in a variable "YM'. At 706, 
another condition for retrieval that the date placed in 
the variable "YM' must not precede "January, '87" is 
designated as a logical product condition, as indicated 
at 706 in FIG. 7. It is designated at 707 to enter the 
variable "YM" in the field al in response to an input 
command "enter". Subsequently, entry of the manufac 
turer name in the field a2 is designated at 708 and 709. 
These retrieval/entry commands can arbitrarily be de 
fined internally of the system. Next, designation is made 
to select either one of "CISC (Complex Instruction Set 
Computer)" or "RISC (Reduced Instruction Set Com 
puter)" as the architecture of the microprocessor of 
concern and the selected architecture is entered in the 
field as (710 to 712 in FIG. 7). Finally, it is designated 
to retrieve "operation performance (MIPS)' to be en 
tered in the field ad at 713 to 715. At thisjuncture, it will 
be noted that the keywords "date of publication (year, 
month)" and "operation performance (MIPS)' are af. 
fixed with respective parameters, which designate ex 
traction of the corresponding data of numerical quanti 
ties from the document with the aid of the linkage infor 
mation. 
Automatic data collection is realized in the system 

according to the procedure (5000 to 7000) shown in 
FIG. 4B and, inter alia, through the processings shown 
in detail in FIGS. 4H and 4. More specifically, when 
the information for retrieval, such as the structured 
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keywords, the document-keyword linkage information 
and the link-affixed document data are loaded as input 
data (5000), retrieval is performed through the match 
ing processing with the structured keywords for the 
retrieval condition (6100), whereby data satisfying the 
retrieval condition are extracted, which is then fol 
lowed by editing of the data selected from those ex 
tracted in accordance with the editing format (6200). 
The data editing further proceeds through a procedure 
for matching of the structured keywords of the items 
for retrieval with those of the retrieval information 
(6210), a procedure for extracting constituent parts of a 
document semantically corresponding to the keywords 
by using the document-keyword linkage information 
and the link-affixed document data (Q220), and a proce 
dure for storing the constituent parts of the document 
corresponding to the keywords in the field for designat 
ing the items for retrieval in accordance with the edit 
ing format (6230). Further, the document resulting from 
the editing is added with the linkage information exist 
ing in the original document (6300) to be utilized for 
correction or rearrangement. 

FIG. 8 shows, by way of example, the data collected 
automatically in the receiver system 201 through the 
procedures described above. As will now be appreci 
ated, the collation table such as shown in FIG. 8 can 
automatically be created by utilizing the information 
incoming via the communication network. By virtue of 
the system arrangement according to the invention, the 
amount of data collected in a desired format autono 
mously increases as a function of time lapse to an advan 
tage. 

In conjunction with the embodiment shown in FIG. 1 
in which the sender system 200 and the receiver system 
201 are interconnected through the communication 
network 500, it should be mentioned that the communi 
cation network may be implemented in the form of 
either a broadcasting channel or communication circuit 
as well. Further, in the system arrangement shown in 
FIG. 1, it goes without saying that the information for 
retrieval can be transferred between the system for 
generating the retrieval information and the system for 
performing the editing though appropriate wired con 
nection without resorting to utilization of the communi 
cation interfaces 21 and 121 and the communication 
network 500. The same applies not only to the embodi 
ment shown in FIG. 1 but also to other embodiments 
described below. 
FIGS. 9A and 9B are block diagrams showing an 

other embodiment of the invention which differs from 
that shown in FIG. 1, where the retrieval information 
10 are sent via the communication network 500, in the 
fact that the retrieval information denoted here by a 
numeral 810 is stored in a medium and then sent as it is 
together with the medium itself or after having been 
copied to another medium dedicated for the sending. As 
the information storage medium or carrier mentioned 
above, there can be used a magnetic tape, a magnetic 
disk, an optical disk, a magnetooptic disk or the like. In 
FIGS. 9A and 9B, a reference numeral 821 denotes a 
write interface for writing the retrieval information on 
a medium, and a numeral 921 denotes a read interface 
for reading out the retrieval information. In these fig 
ures, other functional units serve for the same or similar 
operations as those indicated by like labels in FIG.1. In 
the embodiment shown in FIGS. 9A and 9B, the trans 
mission or transfer of the information is carried out 
off-line. However, the instant embodiment is advanta 
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geous over that shown in FIG. 1 in that the cost in 
volved in the communication can significantly be re 
duced. Parenthetically, such a system arrangement 
which incorporates both features of the embodiments 
shown in FIG. 1 and FIGS. 9A, 9B, respectively, may 
effectively be adopted in dependence on applications as 
intended. 
FIG. 10 is a block diagram showing still another 

embodiment of the invention which differs from that 
shown in FIG. 1 in that in the information sender sys 
tem 1200, the constituent parts of a document corre 
sponding to structured keywords (hereinafter referred 
to as the keyword corresponding document part) 1014 
is held independently of the document data. 
The instant embodiment shown in FIG. 10 is profit 

able when the contents of the information (document) 
being transmitted bears simple relations to the key 
words. 
The embodiment shown in FIG. 1 is suited to the case 

where relations between the link-affixed document data 
and the structured keywords are complicated, requiring 
a relatively great amount of linkage information and 
making it difficult to extract previously those constitu 
ent parts of the document which are required by the 
user. In contrast, in the case of the embodiment shown 
in FIG. 10, it is possible to previously limit the candi 
dates for the constituent parts of document which are 
expected to be required by the user by virtue of the 
simplified correspondence relation between the key 
words and the contents of the document. Thus, the 
burden imposed on the user upon executing the process 
ing can be mitigated owing to the capability of dispatch 
ing the previously extracted document parts in the form 
of the candidates. Further, instead of sending the whole 
document, only the constituent parts of the document 
that correspond to the structured keywords may be 
furnished. This in turn means that the number of the 
document parts can be decreased, as a result of which 
costs involved in the communication and others can be 
reduced correspondingly to another advantage. 

Referring to FIG. 10, the keyword-document part 
linkage information 1013 for establishing correspon 
dence between the structured keywords 1012 and the 
keyword corresponding document parts 1014 indicates 
the constituent part of the document having the mean 
ing and content corresponding to the keyword. In the 
case of the instant embodiment, document part location 
designating linkage information 1015 is also added to 
the link-affixed document data 1016 for indicating the 
location in the document from which the keyword 
corresponding document part is extracted (or copied). 
The structured keywords 1012, the keyword-document 
linkage information 1013, the keyword corresponding 
document constituent part 1014, the document part 
location designating linkage information 1015 and the 
link-affixed document data 1016 prepared in the sender 
system are correspondingly provided in the receiver 
system as well, as indicated by 1112, 1113, 1114, 1115 
and 1116, respectively. Since the keyword correspond 
ing document constituent part 1114 is extracted in a 
concrete form in the case of the instant embodiment, the 
editing 1142 can be simplified as compared with the 
editing in the system shown in FIG. 1. The edited data 
is stored in a storage 1150, while the collected docu 
ment data are stored in a storage 1160. 
FIG. 11 is a view showing linkage relations existing 

between the structured keywords and the keyword 
corresponding document parts in the embodiment 
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shown in FIG. 10. As can be seen in FIG. 11, this em 
bodiment is characterized in that the keyword, for ex 
ample, "manufacturer name" is explicitly linked to the 
corresponding document part "company A" which is 
added with the document part location designating link 5 
information. 

FIGS. 12A and 12B are views showing examples of 
the edited data 1150 and the collected document data 
1160, respectively. The edited data contains the key- 10 
word corresponding document part 3002 (e.g. "com 
pany A") in accordance with the editing format 3001 
such as shown in FIG. 6. This document part is added 
with original document identifying information 3004 
and linkage information 3003 indicating the location or 
position in the original document where the document 
part 3002 exists. The collected document data shown in 
FIG. 12B corresponds to the retrieval information 
added with document identifying information 3014 cor 
responding to that designated by 3004 in the edited data 
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1150, 
Referring to FIG. 10, when the user of the informa 

tion receiver system observes the edited data through 
the medium of the user interface 131, he or she can 
confirm with the aid of the information 1170 the posi- 25 
tions or locations in the document from which the items 
in the table are extracted, whenever it is desired. Fur 
ther, when an error is found in a keyword as a result of 
the confirmation, the user can immediately correct the 30 
error. By storing this event in the user interface as an 
adaptation parameter 1180, occurrence of the same 
error in the succeeding retrieval can positively be pre 
vented. 

FIG. 13 is a block diagram showing yet another em 
0. w 35 

bodiment of the present invention which differs from 
the embodiment shown in FIG. 10 in that the document 
data are not always sent out, but are sent only when the 
request for sending is issued by the user of the receiver 
system. In the case of the embodiment shown in FIG. 40 
13, the information sent always to the receiver includes 
the structured keywords 2112, the keyword corre 
sponding document constituent 2114 and the linkage 
information therefor which is added with the original 
document identifying information 2117. When the origi 
nal document data is required by the user, the original 
document identifying information 2117 is sent out from 
the edited data/document data comparison and correc 
tion file 2170 to the sender system via the communica 
tion interface 2122, whereon the relevant retrieval in 

45 

formation is sent back to the buffer file 2170 of the 
receiver system from the file 2018 of the sender station. 
The subsequent processing is executed in the same man 
ner as in the case of the embodiment shown in FIG. 10. 
We claim: - 

1. A document system for accessing desired docu 
ments by using structured keywords, comprising a plu 
rality of output systems, a receiver system and a com 
munication network connecting said plurality of output 
systems and said receiver system, 
wherein each of said output systems includes: 
a document storage for storing therein an input 

document; 
a first storage for storing first structured keywords 
among which relations are systematically struc- 65 
tured; and 

linkage means providing linkage information which 
indicates correspondences between constituent 

55 
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parts of said input document and said first struc 
tured keywords; 

wherein said receiver system is operatively con 
nected via said communication network to said 
plurality of output systems and includes: 

a second storage for storing second structured key 
words among which relations are systematically 
structured; 

retrieving means responsive to said document and 
said linkage information for retrieving said docu 
ment to form data of a predetermined editing for 
mat by using second structured keywords read out 
from said second storage; 

editing format storage means for storing said editing 
format; 

editing format designating means connected to said 
editing format storage means for forming data hav 
ing said predetermined editing format stored in said 
editing format storage means in accordance with 
retrieval data inputted to said receiver system; 

said editing format storage means including means for 
storing data of said predetermined editing format 
and for supplying said stored data to said editing 
format designating means in response to an indica 
tion given by said retrieval means; and 

editing means connected to said editing format stor 
age means and said retrieving means for editing and 
collecting data contained in said document which 
are determined by the data of said predetermined 
editing format. 

2. A document processing system according to claim 
1, 
wherein each output system includes first medium 

control means for outputting said document and 
said linkage information to a storage medium; and 

wherein said receiver system includes second me 
dium control means for receiving from the storage 
medium said document and said linkage informa 
tion. 

3. A document processing system according to claim 
1, wherein each of said structured keywords stored in 
said first and second storages, respectively, includes on 
a knowledge domain basis at least one of linkages to 
keywords representing a high rank concept, linkages to 
keywords representing a lower rank concept and link 
ages to keywords representing a synonym. 

4. A document processing system according to claim 
3, wherein said output system includes linkage means 
for adding, to a constituent part of said document, link 
age information for establishing correspondence be 
tween said constituent part of said document and a 
structured keyword representing a higher rank concept 
of the structured keyword representing the lower rank 
concept of said constituent part of said document. 

5. A document processing system according to claim 
3, wherein said retrieving means of said receiver system 
includes: 

structured keyword designating means for designat 
ing a keyword, for retrieving data of the document, 
from a structured keyword dictionary; and 

a storage for storing the structured keywords desig 
nated by said designating means, 

6. A document processing system according to claim 
1, further including a plurality of receiver systems, and 
communication networks connected to said plural out 
put systems and said plural receiver systems through 
respective communication interfaces. 



5,307,266 
15 

7. A document processing system according to claim 
1, further comprising keyword corresponding docu 
ment part extracting means connected to said retrieving 
means and said editing means of said receiver system for 
extracting data from said document which are deter 
mined by said predetermined editing format data. 

8. A receiver system included in a system for process 
ing documents by using structured keywords, said re 
ceiver system providing retrieved data for editing on 
the basis of a document as received and retrieval infor 
mation corresponding to said received document and 
comprising: 

a storage for storing structured keywords among 
which relations are systematically structured; 

retrieving means responsive to said linkage informa 

O 
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tion and said document for retrieving said docu 
ment to form data of a predetermined editing for 
mat by using said structured keywords read out 
from said storage; 

editing format storage means for storing said editing 
format; . . 

editing format designating means connected to said 
editing format storage means for forming data hav 
ing said predetermined editing format stored in said 
editing format storage means in accordance with 
retrieval data inputted to said receiver system; 

said editing format storage means including means for 
storing data of said predetermined editing format 
and for supplying said stored data to said editing 
format designating means in response to an indica 
tion given by said retrieval means; and 

editing means connected to said editing format stor 
age means and said retrieving means for editing and 
collecting data contained in said document which 
are determined by the data of said predetermined 
editing format. 

9. A method of processing retrieved information in a 
retrieval processing system comprising an output sys 
ten for adding retrieval information to a document by 
using structured keywords and a receiver system re 
ceiving said retrieval information and said document 
from said output system for providing retrieved data for 
editing, said method comprising: 

in said output system, the steps of 
storing a structured keyword dictionary containing 
keywords among which relations are systemati 
cally structured; 

providing linkage information which indicates corre 
spondence between constituent parts of the docu 
ment inputted and a structured keyword; and 

sending said document and said provided linkage 
information via a communication network to said 
receiver system; 
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while in said receiver system, the steps of 
storing a structured keyword dictionary containing 
keywords among which relations are systemati 
cally structured; 

receiving said linkage information and said document 
and retrieving said document so as to form data of 
a predetermined editing format by using said struc 
tured keywords, including: 

(a) forming data under a predetermined editing for 
mat in response to retrieval data inputted to said 
receiver system; 

(b) storing data of said predetermined editing format; 
and 

(c) editing and collecting data contained in said docu 
ment which are determined by the data of said 
predetermined editing format. 

10. A retrieval information processing method ac 
cording to claim 9, wherein said output system sends 
said document and said retrieval data to said receiver 
system through a communication interface. 

11. A retrieval information processing method ac 
cording to claim 9, wherein said output system outputs 
data of said document and said linkage information to a 
storage medium, while said receiver system receives 
data from said storage medium storing said document 
and said linkage information. 

12. A retrieval information processing method ac 
cording to claim 9, wherein in said output system, said 
structured keywords include, on a knowledge domain 
basis, at least one of linkages to keywords representing 
a higher rank concept, linkages to keywords represent 
ing a lower rank concept and linkages to keywords 
representing a synonym. 

13. A retrieval information processing method ac 
cording to claim 21, wherein, in said output system, said 
linkage means adds, to a constituent part of said docu 
ment, linkage information for establishing correspon 
dence between said constituent part of said document 
and a structured keyword representing a higher rank 
concept of the structured keyword, which represents 
the lower rank concept of said constituent part of said 
document. 

14. A retrieval information processing method ac 
cording to claim 12, wherein in said receiver system, the 
keyword for retrieving document data is designated on 
the basis of information in said structured keyword 
dictionary. 

15. A retrieval information processing method ac 
cording to claim 9, wherein in said receiver system, data 
determined by said predetermined editing format is 
extracted from said document by using said linkage 
information. 

a 


